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ABSTRACT: 

PROBLEM TO BE SOLVED: To produce a Latin square of a desired dimension 
regularly according to a fixed method by setting symbols for the desired 
dimension of a Latin square while defining a permutation and a selection order 
following the permutation and also selecting the symbols in order of selection 
so as not to be the same symbol as an already decided array element. 

SOLUTION: A controlling part 1 sets dimension (n) of a Latin square and also 
sets symbols (m) for the dimension (n) by defining a pemnutation and a 
selection order following the pennutation. When a Latin square producing part 
2 selects one of the symbols (m) as an array element EIJK at each position AUK 
of an array 12 of Latin square storage according to a control program 
preliminarily defined in the part 1 , it performs this selection decision along 
an X axis I, a Y axis J or a Z axis K up to the final position AlJK of these X 
axis I to Z axis K. Together with it, the symbols (m) are selected in order of 
selection at each position AlJK so as not to be the same symbol (m) as the 
already decided array element EIJK at a position AlJK in front of the same X 
axis, Y axis J and the Z axis K. 
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(2) 

1 

2)o#{aa(AiJK ) ^m&t^yTyumm{2) 

(1) izf'ib^ibfzmmro^^Mz^'yx. miy^y lo 
^MaiifflE?') ( 12) co#{aa (AijK ) tiuieE-^dn) 

— :)^E?iMm(EijK ) i:LTStl?-rslglc, miR»i 
^5r. Mexift(l) S,|,v^{i:YW(J) S)&v^{±ZW(K) 
t?&-5T. ^x«i(i) fciy^YdKJ) teJ:t^z«i(K)<^ 

ftf*(7)fi[a(AijK ) tx'imzndtmz. m^^&s.(^ 

UK ) mz. |i|-Xtt(I) fcJ;t>'Ytt(J) fciVZIi 

(K) <7)fi<?3fi[S(AijK ) <oeit^$ixTv^sie?ijg^ 

(EijK ) tm-Mi^im) h^T'^^t^idt, lirlBIS^ 
(m) ^SiRiiitcSS^^i, 7T y:^*<7)f^Bit:^. 

imm2] #{aa(AiJK ) ^tc. iBi-xwd) fci 20 
i/Yit(j) fcj:rxzift(K) oitro{aB(AijK ) (omzm 

^LTV^I.ffi^?iJSS(EijK ) fc|BI-iS^(iD)t^/^^:l,^ 

UK ) x'miR^^i-i>zb<oT^i,mw m^^%k 

tcJi, ffiKcofiiS(AijK ) CO— OH?0{>iB(AijK ) cost 

-f(m) i:*)mm^mx'hhmmx'^hm<.m) m 
ixmm&^mmthm^m 1 mmyryij^m 

umms] ie^{m) coas?JiSr. i^ie-t(ii>) oim^ij 30 
im^m4] m-i^xtt(i) tm-c7)Yfit(j) tm- 

«Ztt(K) COfi[g(AuK ) <7)E5lJS*(EijR ) COie-^ 
(m) S:^a61J$Jg7TV*fti:|l]ttc^a6. SO^fil 
(Auk ) (7)iE?i)g^(EuK ) Oie-f(ni) 0^tf?^SS:, 
ffiS(Ai 2 2) t> L < «i{2a(A2 1 2) t L < {i{aS(A2n ) *^f> 

immin) ^cosi^u) ^amrnxx/mmuzU':' 
rzmtKmi:^if)X^^tmmmi) t.u.mmmi) , 
fcissL^jxscdi) tcftmbx^T-yummmmma 
2)co«-{4a(AijK ) ^iSS-ri,5T>::^«:f^Bga(2) 

is«?r. Me7Ty:^<*ieiifflE?i)(i2)KWi.etffo 
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1ifflie?iJ(12)c7)X!!l|!l(I) fcctt^YttU) feJcl/ZIIIKK) 

^s^<offi®(A„nn ) *>ii>. friexwd) tsii^Yiai 

(J) fcit^ZlftCK) tCjtJoT, Kffc7)iE^ilMS(EuR ) 
iOiS-^(m) J; 0 hmiKmtn'Q.X'hlM^M^rMm' 

§i.ii[S(AijK ) i-cm^o. it^4^(A[JK ) A^hm 

laXlttd) *>|.V^{4Y«|(J) *>|.V^{iZtt(K) fc»oT 

BuiEmw(aB(A„nn ) ^T', #fia(AijK ) mzw\- 

xm(i) fcJ:l>'Y«i (J) fcJ:iA'z||li(K) co|iriOfia(A 
UK )oE{c^^$it-CV^|,E?i|S3g(EuK ) i: PI-SI 
^(m) t^i^^v^idtc. Ji{cE?i|S^(Eui ) oia^ 
(n) s-iMtR^^-r^7ry:^«so#fi!t:^ft. 

i2isfflffi?ij(i2)<oxiai(i) iixx/Ymu) tiii/zm 

(K) <7)ftf^C5{jiM(Annn ) *>^, l?ffBX||(I)fc ilXY 

(EuK ) OE^(in) iOt^tlMj&^TfiT'^bSiB^di) 

immx'^immkJK ) *-cmo, isaacAuK ) 

<5ftf*C0{4B(A„nn ) ^T'<7)E?lJg#(EuK ) COlS.^ 

(m) toajR^^^. B«iB7Ty:^MBlifflie?'J(i2)«7)m 

-cOXttd) i:m-<OY«|(J) fcm-60Z«|(K) coisa 
(AijK ) ^i^<ffic75{ig(AuK ) ^*f|&i: LTfifdtf^ 

Cfi«3i7 ] ^Tyirmmmmmnzm^tm 
ifc^yTyuw^. mmm^'ry:f}Wbitzmm6ii 

[0001] 

ijmi,zm-tiii<^Thh. 

[0002] 

immm ^^m<7)mmcr>tzMz. ^fyui^m 

1 . • • • , an } <7)#7C?rn[l|-foj$-5T. -tftn^ 

mis-^com (x«i (is) Y«i («) :triii]. z 

to. T^Sri^^-St^olsitfiat-IBItliSrJ^/t^vuiiii: 

nimi3i^hittciy^i:A±cr,yTylj 
fit. ^)l)V^{in<J^:9T>':S•#:t5•^. 

[000 3 3 i»:<09Ty:^*{4, 

A= {0 1 

a (0. 0. 0) =0 

ktlb. 2 (XftmTjkX'li. m 1 l,z^tX 3 (c^ 0 . 3 
iJCTcffiST'^t -5. i: , 0 2 (c^-f J: d tc;^ I. . 
[0004] iRtc. 2 iX<r>y'ry1jm/m^m7^. 
A= {0. U 

a (0. 0. 0) =0, a (0, 1. 0) =1 
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a (1, 0. 0) =1. a (1, 1, 0) =0 
a (0, 0, 1 ) =1. a (0. 1, 1 ) =0 
a (1, 0. 1) =0, a (1, 1, 1 ) =1 

[0005] 3 rv^rfts^^jgco-fiaj^ 2 <^7t 

( • ) comma. y7'y:f}mm&-ttQM<7)mi)i 
(mm) x'hh. 

[00061 mmmiy'ry-H^ffym.M-'Mzni^tx 

{iv^=5rV^A^', L3 (n) bLXm-ft. ni'Kv'rynW 
(^mHi. n ! • (n-1) ! • (n-1 ) ! ■ L3 
{n)X'mfZtii^X't. L3 (n) cOffl{in*«5JaT 
<r>ttX'\i. 

L3 ( 1 ) =1 

L3 (2) =1 

L3 (3) =1 

L3 (4) =64 

L3 ( 5) =40 246 

x\ ^mjizmh^Tyumwrni. i»:=i. 2 

<i?=2, 3<^=24, 4<>:=55296, 5<Ji:=278 

1803520i:^S. 

[0007] 

A= {0, 1. 2. 3} 

fctSt. 0. 1, 2. 3S:XttC01#@£7)MU^Oga9ii 

S^OffltLT. yry-nW^Y^'&LX^^fztiK ZixX' 
{i 7 T y**«Of^B!t*^ t < t^-ommx'h t tf 0 -c-^r 

[0 0 08] -f- it', ifWn\i. ±MLtzimmi,zi5 

^ihW[m.^mm-tK<tm^ixrz{><7^x\ mmthiX 
WL<r>yT-yiim--%<^m^z%->xmmmzii\F-mh 
(^i-s^mi,z•fhzt^:mmw&tL. i^-^xy^yif 
w^^mmm^m. t^yT-yut^mmmmaxr/ 
mms^W:i:fmmizm>b?> zti mtt^ . 

[0009] 
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(n^mi. vT-yfimisdLTt (mnmy^m. 

r>tthyy-yliWR<r>-<mn^WL'&-fhtmz. ;co 
<m. n ^Oie-f m Sr)f J: t/^CI ^ fcStRIi 

i^»>xwi.'&tmmu 1 5r*-t s ^ t . mmu 1 icis 

€ t^cJJdR nfcStJCUr 7TV^«=fB1Sfflii!9«1 1 20# 

10 Tui^yMzn-ox. y'ry-H{mmm\i2<n>^ 

BAijK ti2-fmc7)-oS:E?iJS#EijK t tTS^^-f 
hmz. CKOSJ^^SSr. XttI $)I.V^^iY|ttJ$>|.V^ 
{iZttKt?{^-:.T. c:oxttifcJ:iKYttJfeJ:UfZ|fi 

UK Stc. |si-XttifcJ;UfY(ttJ*3J:t/Z|SK<;)Biro 
[0010] iS*Ji 1 mL<r)Wm. ^^-thy^y-H 

20 «sRO<XSCn$riSS-ri.i:*tC. Z(0<mn^<ntmm 
l,i<mni)^4dati^mtLX (0, 1. 2, 3 ) SrlS 

sufc*^, o^i^2^3m^\ i^fmm t-ri 

IZt^^iblZbX'hh. 

[0011] m^^ixi>ii^mi,imi,zm&^ixi>i>cr,x' 
ii^< . ±uuzm(^miz. mm ( i . 2 . 3. 4 ) 

bi-ia, b, c. d ) &ffigtC^ST'# , ^tl<i><OiB 
*»Of?iJi: trtis 08. 09. 01 OtzS^-tia^rt 

[0012] 7T>:^ftf^fi£g?2^7r>'^r*teiifflis 
mi^mmtx. 7ry^r(*:R<^«-fiaAijK tc^tt 

ft^Dtoei Ai 11 *-/i>0 1 1 t^-t J: ^ {c. xtt I 

-5-Cffd*\ *Jt«i0.l 2t:^-tJ:o{c. YWJtc?^-:) 
■rfifa*\ */iJi0l 3lc^1-J:atc. zWKta-j-c 

3 i}^nii*^^<o^mzm'yxnhfii, h cox-h h 

tXfftltJjrtXYlttJfcit/ZttKCOHUCOfiaAijK . 

■ftchhmzmmmui. *^^^s^^•cv^l.^4BA 
ijR coie^ijs^EijK b\mtcui^mmimi-th 

<r>x\ zti-kmwtzUM. yTy:HWRcr>^^ 
1fim.^tihZ.b\iZ^j:h. 

[00 1 3] -t^*)^. 7T>'^rf*Ro#{asAijK c 

{i. 01 lO^-^Ji. fiSeaAiii — A21I -"As 11 

-»A411 -♦Am -»A212 • • • -»A344 -»A444 b 

50 ^O. 01 2cOJ^{i. {aafi[SAm -A121 -A 
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131 -*Aui -♦A2II -*A221 -» • • • -»A4 34 -*A 

444 fc'SrO. HI scn^li. (aaCiSAiii -»Ain 

-•■Alia -»Aii4 -*Ai2i -►Ai22 -» • • • -»A443 -»■ 

A444 t^rl). 

[00 1 43 iS*Ji2l£«cOl6Bfl{i, 1 ffi»<7)% 

m<^m^i,z, #{2aAiJK isi-xtsifcii/^Yifi 

JfeJ:t^Z(aiK(?DBU<OfifflAiJK coKt^g$aTV>S 
■^mSrSJ^-tSlcH^LT. ffiS<OfiBAiJK T'jlS^^ 
UK o-'5fj<7)fifBAijK wgl{^^^^$^^xv^^.ie^JS 

[00 1 53 ;.Ofl^)S2EKco5%Hjtcj>-,T{i, ^* 

[0 0 1 63 ii*3i3iei5c7)^Bjij, mmmmc^^ 

iz^^th. zt^i}atrzi:><7)X'hi>. 

[0017] z</)mm3^sm(7mmizf>^xii. ta^ 

[00 183 miitm4im<7)mii. m^m i imcr>^ 
B^mmz. m-<nyimi tm-coYmj tm-cozn 

^EijK i7)|2-^mi7)^tl?i^^5r, fiBAiza tU<{J{J 
SA212 tU<tifiMA22i ^^'^jiBCffas ZbiMl 

[00 1 93 ^oa*Jl4ie««^BHlcJ)-5T{i, gSS 

myTyyjmmmzfiF^-r^ztiz^j:^,. 014. 0 
1 5. mi6i,z7r.-txoi,z. m\mmEui. <oiB-^m*< 

S^I?8^^Si^«.{5^aAIJK {i. xitti J>l,vMiYttJfc 
zmKiz^-iXmiz^htih Z b izli^h O Ji^: 

v\ 

[00 203-r^ri3*>. ^rV^rfilcRiO^fiBAijK liZ 
ii, I114<^*^{i;. (aaA2i2 -A321 -A421 —A 

213-»A313 -» • • • • -►A344 -♦A444 t^rOs 01 

■5<^^-^J±, fiaAi2 2 -»Ai32 -♦Am 2 -►Aizs -*A 
,33 — . . A434 — A444 t^rO. lll6(?)Jl-& 
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{is {5aAi22 -^An3 -♦A124 -♦Aisz -»Ai33 -♦ • 
■ •-►A443 -^AmtKch. 

[002 1 3 mmsimcnmii. ^mm(om. 
i^-rt<r>x\ yf-yiim3d:7tmi7 
isi^xii. mui^^ym. mmifi^^zmt-th) iz 

I. zff)d:mnjit(om^mi\miixv'z(ommzm'3 
t:mmm^&iif)xm&-tmm^ 1 1 . zmm^ 1 1 
iS^ t^^<^:S:n titfis Lt 7xy:fr*iB1ifflE?iJ 1 2(7) 
10 #{aaAijK S:iS^I.9ry**f^^a52fc. Sr^ffl- 

leiifflE^ij 1 2i,zm'ism<7)y'ryiji^ff)m&izx 0 

(MoT, 7x>*«:feiimiH^Jl 20Xtl|IioJ:U^Y|ili 

jfcii/zttKioatiwfiiaAnnn xminxv 

le^m J: *) h^mi^TUX'him^-mrMiRX'^ 
BAuK tT1il:M-5>C:i:, Z<D{m.Ain *»*>XliI 
20 S)I.V^JiYttJj)|.V^{SZffiKtC?{^o-Cftf^OfiiBA 

nnn tX\ ^fiaAlJK tttH-Xtt I ilJfYlfi Jfe 

J;t^'z^4K^7)H^rco{aaAIJK «oatc:?^^$ixT»-^2.E?i| 
[0 0223 ::iOif*ii5iB«cOl6B3tc3:)-^T{S. — p 

'<mn. nttmmm\<r>y^yiiWR^:^mh^m 
vifWtLx. n-'%mmm-fzh\<zx'o. 

30 n, ^^^i3■iTS^X'ht■kX<r)y^'y15WR^:^m■hZb 

[00233 mim(>tm(r>%mi. mim 5%m^% 
mmmz. n^y'T-yi^WiWi^LtzyTyijm. 

'mmw 2(7)XttifcJ:lXY«JfeJ:iXZ«Kc7)m 
<0{4aA„„n f'h, xfii, YttJijii^fziiKtcra-) 

X'h^U^Tnim{X'%hm.Aii^ tt-HOs 

la^miosiR^gS:, yy-y-fsmmmmi 1 2(^m- 

40 «7)X(Sli;®-(^YMJi:-?-LTm-iOZttKca-57t: 
fiSAuK $-|^<fl!!<OCiSAijK Sr*r^tLTff3, 

[00243 z<DmiSi-^6%m'nmmzh'>x\i. m- 
(nyfyiHm^h. m-«xtti tn-coYttJt-eL 

■Cm-WZWKfcr^io^tfiBAijK tfOieyOS^Eux 

|5l tie^m i: L/i 7x y:trftR<o//i/-7-S:f^fi!c1- s 

[00251 mmim,<r>wR\i. mme%m<m 
^nmmz. yTynmi'mmi2m'^^itm 
50 ^ffiyTynm. mmy^rynn^tuz. zti:n 
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(0026] c:coil*«7lElg<7)^BHtcft-5-c{i, m- 

[0 0 2 7] 

e^«St(0. 1. 2. 3) fcL, •?-OJil?iJiDJ:irSt)?Ji 

c 0 0 2 8 ] [16 {i, ifw?inm^%muz»^f.zm^ 

*Jt:iB^SSEiJK cTXii^SS^^tSfi^AuK . IB 

[0029] 2{i. mmu 1 i}^^<7)mmiE^i>z%-:> x , 

miXottlyTy1smizm^txm.AijK $r 

IS?'JIS« 7T y:^*ieiifflE?iJ 1 2 ^ j^bk l . ^ co 20 
7x>*ftiS1ifflffi5i|i2co#fi«AijK tcfctt-SiE^O 

[0030] yTyi}m^^2ii, Mm.^^tim 

^■mX'h^^^T-f'<r>xmil>Z^-ofMM.Aiov, i 

i^^t h xmmm^u 3 k . is^fflT- ^covmjiz 

AijK i:i^^t^Ymmmm mmr-^'c^ 

fflr- ^'teiisp 1 0 h , fg^fflr-^' k mm'- ^ k 
immM.tiT-:^itm 1 1 1 . wmtih±^ § 

ffiffl$-t^l.{aEAijK $r, 3y:7Etffi?iJL7t:{aSiSS-C' 

Meiits 7r >':^*iB«ffliE?'j 1 2 1 . t^kmm^ 40 

fLTV>5. 

[0 0 3 1 ] ill 7{±. il5KJSl^V^L4iEii<^5|BH<^ 
Sl{i, filJpgPKl^tL-C, »:8S:n, la-tm, m^mcr, 

mmmm lo, 1. • • - n-u srjg^sfc^^ 

X!|if4ffl§^aJ3Sr5feSlHC. Ytt(afiJgSgP4 S: 

[0 0 32] XT-yrs2ii. isMmT-nm^9^ 

7TV:^r{*:RiOiS^m<Oft*OOfflOSrig^-ri.Ct{Ci 50 
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s^EijK </)mi:micomoizm&L. XT-yrss 
li. x«ifiia*&esi53^ffi*<ifeali^'5.> Rtxttiio 

m/t,z{iWM<^itntimmmEiJi, if-^Lts: 

SAijK (nWmnEiit SrSrTi^fc. Ytt^BJtlS 

^7 (~ Yitfigtg^gE4 cofflsris^ i,xznm.mm 
s\,zzmm^^U5mi:m.L. \m.mtm.b 
ioffl^ 1 <i> x«Haa*g^ 3 (ofigio^-r i ofr<btt 
xMz^if^^x . i<r>7n-tYcmmr- ^ ti'm i o 

6Mr<. 

[0033] :^7^>y7'S Sfi, Ytt{iat&^gC4<7)ffi*< 

!!!i^rsE?iig«EijK m^Ltc\^T. XTvrsi 
jtcfc^of^Mt/o, -eitjafr^o^asAuK coe^ijsiie 

UK ^^■tJ:o{:, XW{a»ttgg|56(cXtt{4at§^gp 
3c7)fiS:|5gL-CZ«ifi[BitlSSa58tZ«ifii[af§£SI55 

^(/im-mmf-mmiomkn^T-m 

i:j(r)mi^izii. xf-vrsie^^<. 

[0034] Xf -yTS 7{i, ZW{iaJg^a5c7)<l*« 
5tW 1=5:^3, |i|tZ!|!|!iK{c?t)o/>:Mt/{c, -efLWffWit 
®-tl.ie5iJg*EijK *<l¥ftt^rV^c7)T\ Xf'yrS9 
^ff#, ;^r'y7-S8{±. ja?iJg«EijK IBItZWl 

K{c?e-5/cMix<7), -e^mfiioeaAiJK toie^ij^^E 
UK &*-rj:^{c. xmmm^eizxmmm^^ 

3 iOffl^ UT YfUlfiaJtlJaS 7 Yfili(iaig^a54 

toffi^i^L. ztt{aajtRa58o<i^i*>^>z«ifiB 

[003 5] XTT'yrsgii, ZtW2at&«^$5<7)^^ 

mt:-^'AmizW^L. XT-yrsiOii. mMUz 

miX\^^j:\^%^\i. X=f'yrs \ 2^ff<, 
[0036] XT'yrS ll(i. Y«{4at^S^4«0iS 
^<i5:-o<J:cOfitCiSSb. *>oZl|!|l|fiat§^g|550ig 

^<i^$feKi«offifc XT"/rs 1 2«i. Yweatg 

^gP4c7)ffl*^ Sf*c^{iaAi„K 5riKx7t*>fc'9*\ i@ 

[0 0 37] Xx-yrS13fi. X|SffiB*i^SI53W|g 
Sil^-oiXofifclS^L. *^-:)Yififiatg«gl540iS 
Sffl2r5tlll<0<itL, ;^T-y7-S14Ji. X|tt(aat§ 
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^gi53offl*<, fif^cofiSAnjK ^mifzf3^t'oi)\ m 

[ 0 0 3 8 ] XT -yrs 1 6 (4. ffigAuK cOie^iJS* 
EijK Offi$-»:0«Cf5SL, Xr-y 7"S1 7{4, 15^ 

uzmmmEijfi com*mk(r>m (n-D ^ss;iT 

O^rtWf, Xr>y7-S3'\ff#, ftti<Offi ( n- 1 ) 
^iSx./S^r'i.lK tO*5^:V^<0-CXT.'yrS 1 8tJl 

[0 0 39] Xx'/rS18(i, IS^r-^'l21ilS59 
[0 0 4 03 X-f'yrS19ti. Zttfiltl^SiJSf^ig 

^m-^m<r>mizi^^i. XT-yrs2o«4, <r<7)^ 

[ 0 0 4 1 1 Xr -y rs 2 1 (4, Ytt{4«*^^a54 Offl 
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